Purpose: The aim of this study is to analyze the existence of a relationship between the presence of nearby substitute products, mainly Airbnb flats or rooms, and the effect on the revenue and profitability of hotels.
Introduction
The sharing economy is a new phenomenon with consequences in many different areas: business profitability and changes in the structure of some industries, new players that force others to revise optimal strategies, changes in consumer behavior, a challenge for governments in deciding how to regulate these activities, and a new way of using information and communication technologies (Hamari, Sjöklint & Ukkonen, 2015) . Some sharing economy platforms are experiencing rapid growth (Schor, 2014) , with an impact on traditional sectors, such as the taxi industry, in which Uber is an important new player, and the hospitality industry, in which the rapid expansion of Airbnb is the best-known example. Understanding the real impact of these new forms of consumption on the traditional industry is essential in order to define appropriate economic policies and set up an efficient regulatory framework.
The impact of these new platforms is pervasive in the media, but it still requires an in-depth analysis from scholars. One of the cases that has been controversial is the effect of the Uber application on the taxi industry. According to the New York Times (Barro, 2014) , the price of a taxi medallion has dropped 17%, from a peak in the spring of 2013 to October 2014, with the new supply offered by drivers registered on the Uber online platform being an important reason why, according to the taxi industry. In many countries, the taxi industry has filed lawsuits, alleging that Uber represents unfair competition (Muñoz, 2015) . It is possible for Uber drivers to avoid paying income tax, they do not pay for a license to operate, and they do not have to follow the regulations of the taxi industry. The effects of these new types of activities work both ways, with some negative effects, but also some positive ones for consumers. Among the positive effects, the most common are an increase in consumer welfare, thanks to new options for consumers, and the pressure to reduce prices. One concern that could be considered the primary negative effect is related to safety. The taxi industry is highly regulated (Feeney & Companies, 2015) , while Uber drivers are not subject to traditional taxi regulations. In Germany, the United States and Spain, courts have ruled by banning Uber services in the interests of consumer safety. The consequences on the labor market are a major concern. Because the service is based on the will of a potential passenger and a driver who freely offers their services, based on this assumption, the drivers are not considered to be Uber employees, so they do not have the worker protection established by labor regulations in most developed countries. The driver may provide services on a part-time basis, but if this is their main activity, they have no protection as a worker under labor laws, because the relationship with the Uber platform is not a labor relationship, rather a relationship regulated under commercial law. The new supply that Uber is generating keeps prices down, but it can also keep wages low in order to obtain larger profit margins, if the employers have any degree of bargaining power.
In this article, we want to focus on a similar platform that has become very popular as an alternative to hotel accommodation: Airbnb. This platform was founded in 2008, and has experienced exponential growth in many cities where tourism is an important economic activity. According to Edelman and Luca (2014) , Airbnb was assessed by investors in 2012 to be worth as much as $2.5 billion. The importance of this platform is clear if we consider that according to its own website, it is now present in 190 countries, and more than 60 million overnight stays haven been booked using this website since it started to provide services (data from February 2016). Airbnb is a platform on which owners can offer a room or an entire dwelling. Each owner listed on Airbnb has a historical record of evaluations by past customers; this information helps reduce the imbalance of information available between the supplier and the potential customer. Airbnb is affecting the hospitality industry. The hotel industry is characterized by entry barriers, for example, the need for a license and the initial investment. Hotels are characterized by important fixed costs (Aznar & Sayeras, 2015) . The cost structure of these businesses make their profitability vulnerable to any adverse shock in demand, and for that reason, a drop in revenue usually implies a greater reduction in profits. Airbnb is increasing the supply of accommodations by offering a similar, but cheaper alternative, with a structure of new suppliers with no significant fixed costs. The expected effects would be a drop in profitability and a reduction in the capacity by the traditional sector to generate revenue. This is a situation in which there are important differences between the traditional industry and the new players.
The aim of this paper is to analyze whether hotel revenues, and therefore profitability, are affected by the fact that they are surrounded by a huge supply of Airbnb hosts. The data used refers to a sample of hotels in the city of Barcelona, one of the most important city destinations for tourists in Europe. The structure of the paper is as follows: Section 2 contains the literature review, Section 3 describes the sample and the main statistics, Section 4 discusses the statistical tests used in order to evaluate our hypothesis, and finally the last section summarizes our conclusions and makes recommendations regarding future lines of research.
Literature review
Tourism activities have become key activities in many regions and cities. The demand in the hospitality industry is highly dependent on the demand shocks caused by a range of many different possible factors, from natural catastrophes and political instability to changing economic conditions, such as recessions or high volatility in the exchange rate (Ryu, Bordelon & Pearlman, 2013) . The profitability of this industry is strongly dependent on revenue changes caused by changes in demand or the increase in supply. Zervas, Proserpio and Byers (2015) argue that hotels are characterized by the importance of fixed costs in their cost structure and a lower marginal cost. Considering these characteristics, a reduction in revenues usually implies a greater reduction in net income. The emergence of Airbnb hosts in 34,000 cities, with millions of overnight stays per year can be considered an important shock to the demand in the hospitality industry in some cities.
The profitability of this industry depends on many factors, some external and others internal. Sainaghi identify that explain why a hotel outperforms the sector include size, considering that economies of scale are a characteristic of the lodging industry; a lower leverage ratio, which makes the net income more flexible in the presence of unexpected negative revenue shocks; and being a member of a franchise, as an aspect with positive implications for profitability.
In the service sector, the quality of service provided has become one of the most relevant variables. This is why customer-oriented strategies are more efficient than other alternatives, as Grissemann, Plank and Brunner-Sperdin (2013) have shown in their research. Kim, Cho and Brymer (2013) checked some hypotheses regarding explanatory factors of better performance; the empirical study was based on a sample of 95 hotels from 65 cities in United States. The accepted conclusions were that hotel size was positively correlated with the average daily rate (ADR), and a positive relationship was found between customer satisfaction and ADR. The hotel type was also a significant variable, with customer satisfaction depending on whether the hotel was a resort or a hotel oriented towards business travelers. Yu and Huiming (2005) found evidence of a relationship between financial performance, the star rating system and being operated as independent hotels or belonging to international chains. Hotels ranked as 4-or 5-star have higher revenue per available room (RevPAR) than lower categories of hotels, and the gap was also favorable to hotels managed by international chains. Naragajavana and Hu (2008) studied the star rating and hotel performance for a sample of 306 hotels in Thailand; most hotels that applied for consideration under the star system were interested in the 3-to 5-star categories, with just a few wanting to apply for lower categories. However, it is not clear whether the star rating system is a good indicator of quality (Fernández & Bedia, 2004) .
The effect that the new forms of sharing economy, with Airbnb listings being the most popular website platform, have on the profitability of the hospitality industry is a new topic for scholars. The most frequently cited work at the moment is the empirical research published by Zervas et al. (2015) . They analyzed the impact of an increase in Airbnb listings in the most important cities in the state of Texas.
They used a regression model that considered the change in revenue for the hotels dependent on how many dwellings and apartments were listed on Airbnb. The regression model also included variables affecting the sector, such as the supply of rooms, economic growth, evolution of employment and a variable for temporary shocks affecting the hospitality industry in the state of Texas. Two main conclusions were reached. The first was significant, from a statistical point of view: the effect of Airbnb on the profitability of the hospitality sector. An increase of 1% in the listings from Airbnb implies a reduction of 0.05% in hotel revenues. The second conclusion was that this effect was greater for low-category hotels.
Based on the previous literature, the hypotheses to be tested are: 
Data
Two different sources of information have been used. The INE (Instituto National de Estadística, the Spanish statistics office) provides valuable information about how supply and demand have changed over the last few years. We have also used information from the annual reports of the individual hotels that are part of our sample. The individual hotel information was gathered from the SABI (Sociedad de Análisis de Balances Ibéricos) database. All the firms considered have accommodation services as their main activity, and they are registered as hotels. They are located in Barcelona, and were actively operating as of the date of the study. We also checked certain information, namely location and star category, on their websites.
The sample consists of 43 hotels in the city of Barcelona. In 2015, Barcelona had 365 hotels; we have used a sample that represents 11.78% of the total population, and its structure in terms of star category is very similar to that observed in the population. The ROE and changes in revenues experienced according to hotel category fail to show any dependent relationship. According to the literature (Yu & Huiming, 2005; Narangajavana & Hu, 2008) , profitability is positively affected by the star rating of the hotels. Our data show a different picture, with a better financial performance for 3-or 4-star hotels than the 5-star hotels belonging to the top category. Table   2 shows these results. To measure the size of the hotels, two options were considered: the number of employees and the total assets. These data have been considered as reported in the annual financial reports for 2013, the last year available in the database. As an internal variable with effects on profitability, we also take into account the leverage, expressed as the ratio of total debt to total assets, again using the data from the 2013 annual reports. The star category, which was collected from the hotel websites, has been included as a variable with possible implications for profitability. Finally, we were determined to measure the presence of apartments listed on Airbnb. Using the Airbnb website, we counted how many apartments were offered no farther than one kilometer from the hotel.
All the variables showed a high degree of dispersion. In terms of profitability, 10 hotels (23.26%) experienced negative profitability in 2013; 10 hotels (23.26%) showed positive levels of profitability, but below a threshold of 5%; and 12 hotels (27.91%) managed a return greater than 10%. These values show a high degree of heterogeneity. The hospitality industry is an economic sector with high differentiation in terms of the quality of service, location, strategy design and targeted market segment ,and as a result, financial performance measures are highly variable. The fact that a number of hotels have negative profitability is consistent with the existence of exit barriers, an important one being the specificity of the non-current assets used in the activity.
The dynamics of the revenues during the 2008-2013 period shows a scenario in which only 20.93% of the hotels increased their revenue. Almost 80% suffered a decrease in revenues, and 7 out of the 43 hotels that make up the sample (16.28%)saw their revenues fall by more than 25%. Again, this variable has a high degree of dispersion.
Results
In order to identify the most suitable test to confirm or reject the hypotheses, we tested the normality of the variables. Considering the fact that the size of the sample is 43, we used the Shapiro-Wilk test.
With the exception of return on equity (ROE), the rest of variables do not follow a normal distribution.
To test the first hypothesis, the existence of a negative relationship between the nearby presence of Airbnb apartments and financial performance, we used the Spearman correlation, with the differences in revenues during the 2008-2013 period and there turn on equity in 2013 serving as the measures of financial performance.
In both cases, the coefficient is positive, indicating that a major presence of Airbnb apartments correlates with a lesser decrease in revenue and a better return. However, the coefficient of correlation is not statistically significant in the case of revenue, although the positive correlation between the presence of Airbnb lodging and the shareholders' return is significant at a 5% level. These results possibly indicate how important location is as a strategic variable. A high concentration of Airbnb apartments occurs in the city center and in other main tourist locations. Hotels located in these highvalue areas, from the customers' perspective, have a positive differentiation factor. A good location allows the hotel to charge a higher price and the demand will be probably less elastic than in hotels located far from the city center.
The second hypothesis concerned the existence of a positive correlation when comparing the star rating and there turn on equity. Once again using the Spearman coefficient, the correlation proved to be negative; in fact, 5-star hotels are less profitable than 4-and 3-star establishments, as shown in Table 2 . However, once again, the negative correlation is not statistically significant. Therefore, we can conclude that 3-and 4-star hotels have been more profitable and have suffered a lower drop in revenue, but more data are needed to assess whether this effect is statistically significant. The third hypothesis refers to the existence of differences in profitability, according to the star category. An intense debate over the meaning of each star category has taken place in the academic literature (Zervas et al., 2015; Yu & Huiming, 2005) . Today, customers have alternatives to measure the quality of a hotel and how it changes at any given moment. The use of websites that allow not only booking the hotel, but also seeing how past customers rated the hotel and their comments has changed the informative role associated with the star category. In fact, in our sample 3-and 4-star category hotels perform better than 5-star establishments in terms of the change in revenue from 2008 to 2013 and the ROE. To determine whether these differences are significant, and considering the non-normal distribution of the variables in our sample, we used a non-parametric test, namely the Kruskal-Wallis test. The result obtained is that there are no significant differences among the means value for the return according to the star category of the hotels.
Conclusions
The progress of the sharing economy is an unstoppable phenomenon in our societies and economic systems. The impact of these new forms of activity not only has economic effects, it also has social ones: they generate an intense debate regarding the fairness of these new forms of competition.
Scholars must analyze the new situation in order to obtain greater insight that will help develop optimal economic strategies in terms of welfare. The hotel industry is facing major challenges, but it is fundamental to understand the impact of each variable. The current situation of low returns and decreasing revenues is a consequence of an array of factors: a change in disposable income, new competitors, and also the very dynamics of the industry itself, in which there are more hotels and lower prices. In this scenario, some firms are capable of increasing revenues and obtaining a return that by far outperforms the sector. Future research analysis should focus on trying to figure out what the key factors of profitability are that are common to the hotels that outperform the sector.
This article has a limited geographical scope. Future research focusing on other cities will reinforce or contradict our findings. Our results suggest that location is a key factor in explaining better performance. Being located near to a huge supply of Airbnb apartments is common for hotels in the city center, a location that many customers are willing to pay extra for. On the other hand, it is not clear whether the star rating is still an explanatory variable of profitability. The quality of the service, in a situation where the problem of asymmetric information is partially solved, thanks to the use of new technologies, is a second driver of profitability. But new alternatives are currently emerging, as more efficient ways of measuring the quality of the service are devised that do not rely on the traditional star system.
